An unprecedented collaboration of marine researchers celebrated earlier this month the completion of the first check on marine species. Oceans comprise two-thirds of the Earth's surface but have been neglected by biologists more focused on terrestrial ecosystems. But a 10-year international projectthe Census of Marine Life -reported this month its final report on the survey of ocean species, many of which were previously unknown to science.
"The census encountered an unprecedented riot of species, which are the currency of diversity," the report says. "It upped the estimate of known marine species from about 230,000 to nearly 250,000." "With its collective digital archive grown to almost 30 million observations, the Census compiled the first regional and global comparisons of marine species diversity." It helped to create the first comprehensive list of the known marine species, already passing 190,000 last month.
Applying genetic analysis on an unprecedented scale to a dataset of 35,000 species from widely differing groupings of marine life, the Census mapped the proximity and distance of relations between different species, painting a new picture of the genetic diversity of marine organisms.
The Census found living creatures everywhere it looked, even where the heat would melt lead, seawater froze to ice, and light and oxygen were lacking.
Coastal species showed maximum diversity in the tropical western Pacific, whereas a high diversity of species in the open ocean was recorded across broad mid-latitudinal bands in all oceans. In deep water and on the deep-sea floor, the Census discovered patterns of life on ridges, seamounts, abyssal plains and the margins of continents and defined new provinces and classifications.
After all its work, the Census team still could not reliably estimate the total number of species, the kinds of life, known and unknown, in the ocean. It could logically extrapolate to at least a million kinds of marine life that earn the rank of species and Feature to tens or even hundreds of millions of microbes.
The Census affirmed the crucial importance of plankton. By weight, most marine life is microbial, up to 90 per cent. The weight of Earth's marine microbes equal about 35 elephants for every living person, the census says. The Census showed that we know less about the small A 10-year study of marine organisms has provided an unprecedented list of species but highlights the worries about many of them. Nigel Williams reports.
Marine catalogue of concern
Insights: A new photograph from the book Ocean Drifters reveals a spectacular member of ocean plankton, sea angels. (Photo: Richard Kirby.)
than the large and that generally knowledge is inversely related to size. "While patchy evidence from the phytoplankton near the base of the food chain and more extensive evidence from large animals at the top of the food chain suggest decline, whether the total weight of life in the oceans is changing remains unknown."
Everybody knows the plight of some of the larger species -whales that were hunted relentlessly in the eighteenth and nineteenth centuries and species such as tuna that are being pursued today. But the great revelation from the survey is plankton species about which we know so little. Census researchers found that phytoplankton at the surface had declined globally.
We know plankton are the vital base of the marine food chain but perhaps see it as a homogenous mass to be sucked up by the likes of basking sharks and other species. But alongside the new report, a new book Ocean Drifters highlights the heterogeneity of plankton in the marine ecosystems.
Richard Kirby, a Royal Society research fellow at the University of Plymouth, is a molecular geneticist who has developed an interest in photography on the side, which provides the basis for his new book. His aim is to champion the diversity of plankton. He highlights how climate change is leading to changes in the distribution of species and how some species are very particular about which plankton they will eat.
He has looked at juvenile cod and finds that they will only feed on species of copepod that are found in the colder regions of the north Atlantic. A group of species that live in warmer, more southern areas of the ocean are not attractive. The North Sea, apparently, is one boundary between the two groups and the southern group has being moving northwards, reducing the favoured food of juvenile cod.
Most of the focus on the decline in cod populations in the north Atlantic and North Sea has focused on overfishing and the EU's quota system that sees fishermen pursuing other species having to throw overboard dead cod caught as bycatch when their quota has been reached.
But the new research suggests that the preferred food of juvenile cod is disappearing from the North Sea which could be having a major impact on populations there over and above the effects of fishing.
The Census "has documented a changing ocean, richer in diversity, more connected through distribution and movements, more impacted by humans, and yet less explored than we had known." "The legacy of the census -the baselines of knowledge, the cascades of new technology, the collaboration across borderspromises more benefits for humanity and the oceans," the authors say. 
